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DETAILED ACTION 

Applicants' amendment filed on 10/05/2001 in Paper No. 8 has been entered. 
Claims 1-46 are pending in the present application and they are examined on the 
merits herein. 

The text of those sections of Title 35 U.S.C. Code not included in this action can 
be found in a prior office action. 

Response to amendment 

The rejection of claims 35 and 36 under 35 U.S.C. 102(b) as being anticipated by 
Burton et al. (Proc. Natl. Acad. Sci. USA 88:10134-10137, 1991) is withdrawn in light of 

Applicants' amendment. 

The rejection of claims 35-38 under 35 U.S.C. 102(a) as being anticipated by 
Gray et al. (WO 98/47343 with a published date of October 29, 1998) is withdrawn in 
light of Applicants' amendment. 



Claim Objections 

Claims 37, 39 and 45 are objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. The 
embodiments of claims 37, 39 and 45 are already included in claims 35 (for the 
dependent claims 37 and 39) and 44 (for the dependent claim 45). 
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Claim Rejections - 35 USC §103 

Amended claims 1-45 and newly added claim 46 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Gray et al. (WO 98/47343 with a published 
date of October 29, 1998) or Buech.er et al. (U.S. Patent No. 6,057,098 with an effective 
filing date of April 04, 1997) in view of Kucherlapati et al. (WO 96/33735 with a 
published date of October 31, 1996, IDS, AS) and Lonberg et al. (U.S. Patent No. 
5,770,429 with the effective filing date of October 10, 1995; IDS, AD) for the same 
reasons set forth in the previous Office Action in Paper No. 5. 

Claims 1-16 and 46 are drawn to a method of producing a human antibody 
display library comprising providing a transgenic mouse whose genome comprises a 
plurality of human immunoglobulin genes that can be expressed to produce a plurality of 
human antibodies; isolating a population of nucleic acids encoding human antibody 
chains from lymphatic cells of the transgenic mouse; forming a library of display 
packages displaying the antibody chains, wherein a library member comprises a nucleic 
acid encoding an antibody chain, and the antibody chain is displayed from the package, 
wherein the library comprises at least 100 members at least 50% of which comprise 
nucleic acids encoding human antibody chains showing at least 10 9 M~ 1 affinity for the 
same target and no library member constitutes more than 50% of the library. 

Claims 17-34 are directed to a method of producing a human Fab phage display 
library, comprising: providing a transgenic mouse whose genome comprises a plurality 
of human immunoglobulin genes that can be expressed to produce a plurality of human 
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antibodies; isolating populations of nucleic acids respectively encoding human antibody 
heavy chains and human antibody light chains from lymphatic cells of the transgenic 
mouse; cloning the populations into multiple copies of a phage display vector to produce 
a display library, wherein a library member comprises a phage capable of displaying 
from its outersurface a fusion protein comprising a phage coat protein, a human 
antibody light chain or human antibody heavy chain, wherein in at least some members, 
the human antibody heavy or light chain is complexed with a partner human antibody 
heavy or light chain, the complex forming a Fab fragment to be screened, wherein the 
library comprises at least 100 members at least 50% of which comprise nucleic acids 
encoding Fab fragments showing at least 10 9 M" 1 affinity for the same target and no 
library member constitutes more than 50% of the library. 

Claims 35-45 are directed to a library comprising nucleic acid segments encoding 
human antibody chains with limitations recited in the claims. 

Gray et al. teach a method for preparing a library of replicable genetic packages 
displaying from their outersurface polypeptides including antibodies, particularly Fab 
fragments (page 3, lines 20-27). A library member comprises a phage displaying from 
its outer surface a fusion protein comprising a phage coat protein, an antibody light 
chain or heavy chain variable domain and a tag. In at least some members, the 
antibody heavy or light chain is complexed with a partner antibody heavy or light chain 
variable domain chain, the complex forming a Fab fragment to be screened. The fusion 
protein and/or the partner antibody heavy or light chain are encoded by segment(s) of 
the genome of the phage. A tag is also fused to either the fusion protein or the partner 
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antibody heavy or light chaih, and the tag is the same in different library members. The 
number of copies of the fusion protein and the partner antibody chain displayed per 
phage vary between library members (page 4, lines 8-21). The antibody encoding 
^..^ ™ he «™ 'vmnhatic mil* nf i human or nonhuman animal, 

. „ ,h, r„lls hav r- — m whirh rase immunization is performed in vivo 

K^tinn the ^ ~ * ■*» harvestinn fhn or hnth and often spleen 
^- rf »n immunize ^ ■ referred «onrre of material (pa g e 1fi lines 22-27) . 

Gray et al further teach that the library or a fraction of thereof is contacted with a 
receptor having a specffic affinity for the tag under conditions whereby library members 
displaying at least two copies of the fusion protein are preferentially bound to 
immobilized receptor by multivalent bonds between the receptor and the at least two 
copies of the tag. Library members bound to the receptor are men separated from 
unbound library members to produce a sub-library enriched relative to the library for 
members displaying at least two copies of the fusion protein (page 4, lines 21-30). 
Additionally, a polyvalent phage display library can be further screened by contacting 
the library with a target lacking specific affinity for the tag moiety and separating library 
members bound to the target via their displayed polypeptides from unbound library 
members. DNA segments encoding polypeptides having specific affinity for a target can 
be subcloned in an expression vector, and the polypeptides expressed in host cells 
(page 5, lines 17-24). Gray et al. further teach that the disclosed library comprises at 
leas, four different nucleic acid segments, at least 90% of segments in the library 
encode polypeptides showing specie affinity for a target and no library member 
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constitutes more than 50% of the library. In some libraries, at leas. 95% of library 
members enoode polypeptides having specific affinity for a target and such libraries 
have a. leas. 4, 10, 20, 50, 100, 1000, 10,000 or 100,000 different coding sequences, 
and no member constitutes more than 50%, 25% or 10% of the total coding sequences 
in the library (page 5, lines 29-37 and page 28, lines 24-28). As defined by Gray et al„ 
specific binding between an antibody and an antigen means a binding affinity of a. leas! 
10 6 M-', and more preferably 10' M"\ 10 8 M\ 10»M'' or 10'° M" (page 8, second last 
paragraph). Buechler et al. disclose the same teachings as those of Gray et al. 

However, neither Gray et al. nor Buechler et al. disclose a method of producing a 
human antibody display library or a human Fab phage display library using isolated 
populations of nucleic acids from lymphatic cells of a transgenic mouse whose genome 
comprises a plurality of human immunoglobulin genes that can be expressed to produce 
a plurality of human antibodies. Nor do the references teach the same method wherein 
the nucleic adds encode variable regions of the antibody chains and the display vector 
comprises a segment encoding a human constant region and the cloning joins a nucleic 
acid encoding a variable region in-frame with the segment encoding the human 
constant region, or wherein the plurality of human genes is free of human lambda light 
chain genes or wherein there are no more than 40 human VH or VL genes included in 
the plurality of human genes. With regarding to claims directed to a library in which 
library members encode heavy and light human antibody chains having spedfio affinity 
a. leas, 10' M' 1 or 10'° M' 1 for a targe,, neither references clearly demonstrates that 
such a library was obtainable. 
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Kucherlapati et al. teach that the genes encoding the repertoire of 
immunoglobulins produced by the immunized animal can be used to generate a library 
of immunoglobulins to permit screening for those variable regions which provide the 
desired affinity using the phage display techniques (page 1 1 , lines 1 5-37). Clones from 
the library which have the desired characteristics can then be used as a source of 
nucleotide sequences encoding the desired variable regions for further manipulation to 
generate antibodies or analogs with these characteristics using standard recombinant 
techniques (page 3, lines 6-15). One such immunized animal is a transgenic 
XenoMouse , being immunized with a desired antigen, and wherein said transgenic 
mouse is substantially incapable of producing endogenous heavy or light 
immunoglobulin chain, but capable of producing immunoglobulins with both human 
variable and constant regions (page 2, lines 10-15 and lines 22-31). In the Xenomouse, 
the human heavy chain YAC, yH1C comprising of 870 kb of the human variable region, 
the entire D and J H region, human |u, 5, and y2 constant regions and the mouse 3' 
enchancer; and human light chain YAC, yK2 comprising of 650 kb of the human kappa 
chain proximal variable region (V K ), the entire J K region, and C K with its flanking 
sequences that contain the kappa deleting element are used (page 6, lines 1-8). 
Moreover, Kucherlapati et al. disclose that the genes encoding antibodies can be 
prepared from primary B cells of the blood or lymphoid tissue (spleen, tonsils, lymph 
nodes, bone marrow) of the immunized animal (page 3, lines 1-3). Kucherlapati et al. 
further teach that the combination of phage display technology with the XenoMouse 
offers a significant advantage over previous applications of phage display in obtaining 
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high affinity antibodies to human proteins via som atic mutation bv repeated immunizing 
the XenoMouse with human proteins (page 13. lines 1-7). 

Apart from the Xenomouse, Lonberg et al. disclose another transgenic mouse 
comprising an inactivated endogenouse mouse immunoglobulin gene locus, and said 
transgenic mouse further containing in its genome transgenes comprising a 670 to 830 
kb human genomic heavy chain fragment containing members of all six of the known V H 
families, the D and J gene segments, as well as the \i, 5, y3, y1 and a1 constant regions 
(column 30, lines 9-20); and a human genomic light chain 450 kb fragment or in 
combination with another genomic 400 kb fragment containing all of C K , the 3' 
enhancer, all J segments and at least five to at least 20 different V segments (column 
53, lines 40-67). Lonberg et al. also noted that human heavy chain locus is estimated to 
consist of approximately 200 V gene segments (current data supports the existence of 
about 50-100 V gene segments) spanning 2 Mb (column 29, lines 65-67). Lonberg et 
al. further teach that a hybridoma composed of a B cell obtained from the disclosed 
transgenic mouse produces an immunoglobulin having a binding constant of at least 
10 10 M" 1 for binding to a predetermined human antigen (See the claims). 

Accordingly, at the time of the instant invention it would have been obvious to 
the ordinary skilled artisan to modify the method for preparing a library of replicable 
genetic packages displaying from their outersurface polypeptides including antibodies, 
particularly Fab fragments taught by Gray et al. by using antibody encoding sequences 
obtained from lymphatic cells of the XenoMouse as taught by Kucherlapati et al. or from 
lymphatic cells of the transgenic mouse disclosed by Lonberg et al. to arrive at the 
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instant claimed invention. One of ordinary skilled artisan would have been motivated to 
carry out the modification because as mentioned above Kucherlapati teach that the 
combination of phage display technology with a transgenic mouse such as the 
XenoMouse offers a significant advantage over previous applications of phage display 
for obtaining high affinity antibodies (e.g. those with 10 9 M" 1 or 10 10 M" 1 affinity) to any 
human protein via somatic mutation bv r epeated immunizing the XenoMouse with 
human proteins (page 13. lines 1-7) . It would be unethical and impossible to administer 
repeatedly into a human any and all desired antigen or normal human proteins to 
generate high affinity antibodies against the desired antigen or normal human proteins. 
One of ordinary skilled in the art would have a predicted expectation of success for the 
modified method in view of the combined teachings of Gray et al., Kucherlapati et al. 
and Lonberg et al. With regard to recited method steps wherein the nucleic acids 
encode variable regions of the antibody chains and the display vector comprises a 
segment encoding a human constant region and the cloning joins a nucleic acid 
encoding a variable region in-frame with the segment encoding the human constant 
region, these are standard molecular biology technigues and would have been within 
the scope of skills of the ordinary artisan at the time of the instant invention. The 
claimed library of the instant invention would also become obvious to one of ordinary 
skilled artisan because the method for making a library having recited limitations is 
obvious for the reasons cited above. 

Therefore, the claimed invention as a whole was prima facie obvious in the 
absence of evidence to the contrary. 
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Response to Arguments 

Applicants' arguments related to the above rejection in the Amendment filed on 
on 10/05/2001 in Paper No. 8 (pages 7-11) have been fully considered. 

Applicants mainly argued that the cited Kucherlapati reference did not provide a 
reasonable expectation of success for the making of a library of the presently claimed 
invention for two main reasons. First, transgenic animals expressing human 
immunoglobulin genes typically contain significantly fewer such genes than are present 
in a natural human, therefore one might expect the use of less than the full repertoire of 
genes might limit capacity of such an animal to generate high affinity antibodies 
compared with a natural human. As such, the combination of phage display with the 
Xenomouse would not achieve even antibodies of 10 8 M" 1 affinity. Second, the phage 
display technique involves a random assortment of heavy and light chains in the cloning 
step into the phage vector. In the course of random assortment, naturally selected 
pairings of heavy and light chain are separated and usually not reconstructed because 
in practice one can not screen all the possible permutations of heavy and light chains 
that may be created by random recombination. Therefore, the loss of naturally selected 
pairs giving rise to antibodies having highest affinities would reduce the frequency of 
high affinity antibodies. Applicants further argued that Kucherlapati provides no 
indication of how many antibodies he had to screen to obtain the few high affinity 
antibodies shown in Table 4 of Kucherlapati, and therefore it is not apparent that 
Kucherlapati was able to isolate high affinity human antibodies at high frequency directly 
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from the Xenomouse in contrast to the instantly claimed invention. Examiner 
respectfully finds Applicants' arguments to be unpersuasive for the following reasons. 

First, in response to applicant's arguments against the Kucherlapati reference, 
one cannot show nonobviousness by attacking the reference individually where the 
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 
208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 109!, 231 USPQ 375 (Fed. 
Cir. 1986). 

Second, in contrary to Applicants' assertion that one might expect the use of less 
than the full repertoire of genes in a transgenic mouse might limit capacity of such an 
animal to generate high affinity antibodies compared with a nature, human, high affinity 
human antibodies to human IL-8 could be isolated from Xenomouse (affinity in the 
range 10' to 10" M' 1 , see Table 4 of the Kucherlapati reference, as we,, as high affinity 
human antibodies to human CD4 could be isolated from a transgenic mouse of Lonberg 
et al. that does not comprise a full complement of human immunoglobin genes present 
in a human being (a binding constant of at least 10™ W\ see the Cairns of U.S. Patent 
No. 5,770,429,. Moreover, Kucher,apa,i e, a,, teach that the combination of phage 
display technology with the XenoMouse offers a significant advantage over previous 
applications of phage display in obtaining hinh affinity anting ,„ h „ m ,„ p „,- in . .. h 
somatic mutation hy repeated immunizing tho XennMn„« 0 ,.„k rrn , r||1 . f 

13 ' ' lneS 1 " 7) ° ne 0f ^san would also be motivated to repeated 

immunizing the transgenic mouse of Lonberg e. al. with human proteins to generate 
high affinity human antibodies to human proteins. 



Application/Control Number: 09/453,234 
Art Unit: 1632 



Page 12 



Th.rd, with respect t0 Applican( , argumen( (ha( ioss ^ ^ ^ 

pa l rs givi n g nse t oan tib o di e Sh avin 9high es ta „ i es du e t o th en atureof p h a g e di sp,a y 
-echnique would reduce the frequency „ h . h affinjty ant| . bodjeS| even ^ 

advance offered by somatic mutatjon fcy ^ ^ _ ^ ^ 
w.h human protein, Burton et a,. (Proc Na , Acad . Sci . USA 88:10134 , 0137 , 
« a lar 9 e array of human monoclonal antjbo , jes „ type , ^ 

" ■ F, g . 2, using the phage display technique. Furthermore, Gray e, „ or 
Buechier e t a,, essentia,, discloses the _ p ^ ^ ^ ^ ^ ^ 

W 21-24,. As such, i, is reasoned ,0 expect one o f ordinary sKi„ed in the art ,0 have 
a predicted expect of success for ma.ng of a ,ibra* of ,he presently .aimed 

al. or Buechier et al„ Kucherlapati et al. and Lonberg et al. 

«h respect ,0 the newly added Calm 46, Applicants argued tha, -The 
Kucherlapati reference does not disclose or suggest use of a customs se, of phmers 
as spewed in claim 4, Kucherlapati, only teaching regarding primers is ,0 use MarK, 

-Play on a Xenomouse, Kucherlapati does no, provide any indication tha, 

<*% .o use in combination with a transgenic mouse..., t] he use of customed 
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primers can result in a dtfferen. population of antibodies than that would result from 
using Mark's primers as recommended by Kucherlapti" Examiner respectfully finds 
Applicants' argument to be unpersuasive for the same reasons discussed in the 
preceding paragraphs. The deficiencies of the Kucherlapati reference can be cured by 
<he teachings of Gray et ai. or Buechler e, a,, and Lonberg e, al. „ is noted that 
Applicants failed to provide any objective evidence for why one of ordinarily skilled 
artisan would limit exclusively the teachings of Kucherlapati e. al. with the use of Marks' 
set of primers, and that the rejection is based on combinations of the aforementioned 
references. „ would also have been obvious and within the scope of skill for an ordinary 
skilled artisan at the effective filing date of the present application to design a set of 
primers selected based on which human immunoglobulin genes from the full 
complement of human immunoglobulin genes that are present in the genome of the 
transgenic mouse such as the transgenic mouse of Lonberg e. al., without exclusively 
dependent on Mark's set of primers. 

Accordingly, claims 1-46 remain rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gray et al. or Buechler et al. in view of Kucherlapati et al. and 
Lonberg et al., for the reasons set forth above. 



Conclusions 



No claims are allowed. 
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THIS ACTION IS MADE FINAL App.icant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136 (a). 

A shortened statutory period for response to this final action is set to expire 
THREE MONTHS from the date of this action. In the even, a firs, response is filed 
within TWO MONTHS of ,he mailing date of this final action and ,he advisory aCion is 
no, mailed until after the end of the THREE-MONTH shortened statutory period, then 
the shortended s,a,u,ory penod will expire on the da,e ,he advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136 (a) wil, be calculated from the mailing date 
of ,he advisory action. In no even, wil, the statute^ period for response expire later 
than SIX MONTHS from the date of this final action. 

^^^^^^^^^ 

be dire^ed'r^nflS ?Z ZTT *l **" ° f ' hiS a «" *«*< 
308-0009. V ' y Zlmmerman . whose telephone number is (703) 

corresjonde'ee^rdtt ap^icTn^Ir, «" furth " 

1632. 9 a PP»cation should be directed to Group Art Unit 



Quang Nguyen, Ph.D. 
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